Introduction
The past decades have witnessed remarkable progresses for women on most fronts.
According to the World Development Indicators for 187 countries (World Bank, 2019) , while the labor participation rate for males has declined from 76.2 percent in 1990 to 72.3 percent in 2018, that for females has increased from 48.5 to 51.8 percent. In 2016, the average share of females (over the age of 25) with a bachelor's degree or above was 19.7 percent, surpassing that for males (i.e., 18.3 percent) . Similarly, based on harmonized learning outcome (HLO), the latest cross-country indicator of comparable human capital from the World Bank, girls out-perform boys on average in the world (Angrist et al., 2019) .
The advancement of women, however, is not uniform. In leadership jobs, women continue to lag significantly behind (Goldin et al., 2006; Blau and Kahn, 2017; Fairlie et al. 2017; OECD 2019) . In this paper, we focus on the determinants of female leadership in businesses, and in particular, the role played by foreign direct investment (FDI), around the world.
Understanding female entrepreneurship is important. Entrepreneurship, by turning ideas into business ventures and new products, is a key driver of economic growth (Schumpeter, 2017) . The body of research on entrepreneurship, however, does not say much about what determines female entrepreneurship. With increasing participation of women in economic life, and with their relatively faster growth in human capital, commonly viewed by economists as the driver of growth (Lucas, 1988; Romer, 1990) , understanding female entrepreneurship around the world gains urgency, and could be a key area to facilitate development, especially among countries where women traditionally do not play important roles in working in and/or running formal firms.
FDI could be an important determinant of female entrepreneurship. In less than two decades, FDI has dramatically risen in importance: the relative stock of FDI increased three-fold from 8 percent of world GDP in 1990 to 72 percent in 2017 (OECD, 2008 (OECD, , 2018 .
Increasing international trade and capital flow have fundamentally changed the world, by facilitating economic growth (Alfaro, 2016) , raising the income level of poorer countries and possibly spreading the norms of richer investing countries around the world (Dollar and Kraay, 2004) . The existing literature on the effects of FDI has largely focused on economic outcomes such as the spillover effects on domestic firms' performance and the 3 reallocation effects of FDI on market composition (Alfaro, 2016) , but FDI's effects on social development are largely ignored. In this paper, we investigate how FDI inflow affects an important aspect of social changes, female entrepreneurship, in the world, along with the interaction between FDI inflow and various economic barriers for female entrepreneurship, and of female empowerment. Female employment and leadership have important ramifications for development of poor countries. More work and leadership opportunities for women would raise the return to women's time and human capital investment, induce women to emphasize the quality of children at the expense of the quantity of children (Becker and Lewis 1973; Galor 2005) , reduce fertility rates and facilitate the critical transition from the Malthusian regime to the modern growth regime (Galor and Weil 2000; Galor 2005) .
In this paper, we study whether and how FDI affects female entrepreneurship, and how the FDI effects interact with gender-specific barriers and empowerment. We mainly use the World Bank Enterprise Survey data, and supplement it with complementary indicators of barriers to female entrepreneurship and women's empowerment. We allow the FDI effects to have two components: the country-level FDI level, and the countryindustry level FDI (i.e., country-specific measure of FDI intensity in an industry, intraindustry FDI for short). The overall FDI effect captures the comprehensive effect of FDI across all industries, and the intra-industry FDI allows for within-industry spillover and/or "crowding out" effects. We define female entrepreneurship by a firm having both women participation in firm ownership and a female being the top manager of the firm, capturing both ownership and control by women for the firm (Atrido and Hallward-Dreimeier, 2011) .
By this measure, female entrepreneurship varies from zero in some countries to close to 40 percent in Mongolia.
FDI might affect female entrepreneurship via several channels. Via FDI, there can be social norms transmitted from investing countries to host countries. There can be knowledge spillover, both across and within industries, spurred by the new knowledge stock brought by FDI firms (Acs et al., 2009 (Acs et al., , 2011 . There can be crowding out effects on female entrepreneurship due to women's lack of access to key resources to compete with FDI firms within FDI-intensive industries. It is thus an empirical question as to whether and how FDI affects female entrepreneurship. With a data set of firms in around 130 4 countries, we can allow the FDI effects to depend on barriers to women doing business, and on women's empowerment, issues that have not been examined in the literature.
Using two different specifications, we obtain several findings. Female entrepreneurship increases with higher FDI inflow, lower entry barriers for women, women's better access to finance, higher female labor participation, and women's education. The positive association of FDI inflow and female entrepreneurship is stronger for firms in the service sectors and for small-sized firms. The horizontal competition effects of intra-industry FDI for female entrepreneurship is reduced when women face lower entry barriers for starting businesses and have higher labor participation rate, and do not depend on women's access to finance and their education level.
Our paper contributes to the limited literature on female entrepreneurship and entrepreneurship. The economic literature on gender is large, as aptly surveyed in Croson and Gneezy (2009), Bertrand (2011) , Niederle and Vesterlund (2011) , and Blau and Kahn (2017) . However, the literature on female entrepreneurship and leadership is thin, and focuses on developed countries. The literature has documented a gender gap in top corporate jobs (Bertrand and Hallock, 2001) , examined the impact of female corporate leadership or entrepreneurship (in corporate boards or being CEO) on firm performance or evaluation (del Mel et al., 2008 Mel et al., , 2014 Ahern and Dittmar, 2012; Bennouri et al., 2018 , Amore and Garofalo, 2016 , Calderon et al. 2016 Hanousek et al., 2017) , access to finance (De Mel et al. 2009 ), risk taking (Berger, Kick and Schaeck, 2014; Huang and Kisgen, 2013; Faccio et al., 2016) , merger and acquisition (Levi, Li and Zhang, 2014) , gender equity (Tate and Yang, 2015) , and corporate responsibility (Lara et al., 2017; Matsa and Miller, 2013) . Relatively little is known about the determinants of female entrepreneurship. Some researchers have documented key characteristics of female-led firms (especially microfirms) in various regions (Bruhn, 2009; Campos et al. 2014 Campos et al. , 2019 , or gender differences in entrepreneurial propensity (Koellinger et al 2013) . Guiso and Rustichini (2011) and Bonte and Piegeler (2013) examine the role of biology, competitiveness, and culture in explaining female entrepreneurship. Klapper and Parker (2010) offer survey evidence on characteristics of female-entrepreneur firms, and suggestive evidence of the importance of access to finance as a reason that limits female entrepreneurship. Ashraf, Delfino and Glaeser (2019) offer theory and evidence on how the rule of law and gender 5 equality affect female entrepreneurship. We add to the literature on female entrepreneurship by examining how FDI affects female entrepreneurship around the world, and how the FDI effects interact with the underlying sectoral structure and the business and social environments.
In the rest of this paper, we first offer a conceptual framework to think about the effect of FDI on female entrepreneurship. We then discuss the data, the empirical methods, and our findings. The last section concludes.
Conceptual framework and hypotheses
To consider FDI's gender-specific entrepreneurship effect, we begin with two opposite aspects of FDI effects. On the one hand, according to the knowledge spillover theory of entrepreneurship (Acs et al., 2009 (Acs et al., , 2013 , FDI has spillover effects by spurring entrepreneurial ideas for starting new businesses. The new ideas would stem from the rising knowledge stock embedded in FDI firms, or from derivative demand for FDI services and inputs. The spillover effects could be intra-industry or inter-industry, but likely stronger for technologically-related firms, and likely stronger for intra-industry firms. On the other hand, FDI also has horizontal competition (or market-stealing) effects, taking away market shares and other key resources of domestic firms (Alfaro, 2016) . Here the FDI competition effects are mainly intra-industry, and especially strong for intra-industry domestic firms that directly compete with foreign firms.
A specific type of spillover effects of FDI likely have gender implications: the diffusion of social norms. Besides economic effects, FDI may be accompanied by changing social norms that emphasize gender equality, which could affect the tendency of women to start and manage businesses. The FDI-norm view would thus imply a positive effect of FDI in general on female entrepreneurship. FDI competition effects could affect female entrepreneurship. With better access to technology and finance, FDI firms' entry into a specific industry would intensify competition in that industry (Alfaro, 2016) . Such powerful competition from FDI firms is likely to disadvantage particularly female-led firms. In other words, FDI entails a resource bias effect on female entrepreneurship. Because FDI firms tend to be much larger, more 6 capital-intensive and productive, their domestic competitors would be better able to confront rising competition when their resources prove to be closer matches to the FDI competitors. Since female entrepreneurs tend to have worse access to finance and to political power (necessary for obtaining licenses, land, among others), and femaleentrepreneur firms tend to be smaller, more service-concentrated, more skilled, and they tend to be less productive, as confirmed by our data and the recent literature on female entrepreneurship (Aterido and Hallward-Dreimeier, 2011; Estrin and Mickiewicz, 2011; Brohn and Love, 2011; Bardasi et al., 2011) , FDI competition in the FDI industries likely engenders resource bias in favor of male entrepreneurs. Since a key ingredient facilitating entrepreneurship is access to scarce and valuable resources such as financial capital, social capital (Parker, 2009) , the resource bias against women implies that there is a negative intra-industry FDI effect on female entrepreneurship.
Where women entrepreneurs face stronger barriers to compete with strong formal firms-such as when facing higher entry barriers, or when access to finance is worse--it would be even harder to compete with FDI firms in the industry. Here the horizontal competition effect of FDI firms would be greater, and we expect lower female entrepreneurship. We thus expect on more negative intra-industry FDI effects (due to horizontal competition) for women's entrepreneurship in countries with stronger barriers such as higher entry barriers and worse access to finance for women entrepreneurs. We call this the FDI competition and resource bias hypothesis.
Female labor participation would affect female entrepreneurship both directly and via FDI. Female labor participation increases the number of women participating in economic life and facilitates their exposure to new ideas and demand posed by FDI. This by itself should increase female entrepreneurship. When women have lower participation in the labor market, the stock of managerial and business talent from women is reduced.
Women entrepreneurs would find it harder to compete directly with FDI firms. The intraindustry FDI competition effects would be stronger, resulting in lower possibility of women's entrepreneurship. We thus expect a more pronounced negative intra-industry FDI effect (due to horizontal competition) for women's entrepreneurship in countries with lower female labor participation rate.
Female education increases females' ability to deal with disequilibria brought about 7 by FDI inflow (Schultz, 1975) , thus enabling female entrepreneurs. Better female education should therefore have the direct effect of increasing women's entrepreneurship.
However, education itself does not directly affect women's access to critical resources to compete with FDI-as demonstrated by rapid female advances in education but the lack of advances in top jobs that are mentioned in the introduction. Female education thus likely has no significant interactions with FDI in determining female entrepreneurship.
The FDI effects likely differ among firms in manufacturing and in services. Femaleled firms have comparative advantage over male-led firms in service industries due to the relative importance of interpersonal relationships, and the relative lack of importance of brawn (vs brain) (Pitt et al., 2012; Zhang and Xu 2016) . Furthermore, since entry into the service sectors likely requires less capital input, female entrepreneurs, facing stronger financial constraints, are more likely to enter service sectors. Thus, the FDI-sectoral-bias hypothesis is that the FDI effect on female entrepreneurship in service sectors should be positive, or at least more positive than in manufacturing sectors.
The FDI effects should also differ among firms of different sizes. Perhaps due to the lack of access to critical inputs, female-led firms tend to be smaller. Since FDI firms tend to have stronger spillover effects on smaller firms that serve FDI firms in various capacity, and there are relatively more female-led ones among small firms, we expect FDI inflow in general to have stronger spillover effects on female entrepreneurship among the small firms than among the medium-and-large firms. The intra-industry FDI effects on female entrepreneurship among small firms (relative to other larger firms) is ambiguous: the spillover effect is positive, but the horizontal competition effect is negative due to female-led firms' lack of competitiveness with respect to larger FDI firms. The FDI-sizebias hypothesis is thus the following: on female entrepreneurship, FDI should have a larger general spillover effects among small firms than among medium-and-large firms, but an ambiguous intra-industry effect when comparing the effects among the two types of firms.
Data set
The main data source is the World Bank's Enterprise Surveys (WBES) in 709 cities of 128 countries. The WBES data are collected by the World Bank to benchmark the business 8 climate in (mostly) developing countries and to understand the determinants of firm performance. The richest country in the sample is Sweden with a GDP per capita of US$46,000, and the poorest countries (i.e., Burundi, Liberia, Malawi, Ethiopia) have a GDP per capita around US$200. In each country, the survey is based on the universe of eligible non-agricultural firms obtained from the country's statistical office with stratified random sampling with replacement, and the result is a representative sample of the nonagricultural private economy in the country. 2 Stratification is based on two criteria: the sector of activity and firm size. Typically, the stratified sampling yields between 100 and 1,000 firms per country, with 108 firms for the median city. Industries range from manufacturing and construction to services and retail and wholesale trade, 3 and some industries such as mining and financial services are excluded in the survey. Each survey is largely a cross-sectional data set.
We include data collected after 2006, although some enterprise surveys were conducted earlier. Prior to that year, there was considerable heterogeneity across countries in terms of the questionnaire format, sectors covered, and sampling methodology.
Moreover, the samples for surveys conducted before 2006 were not generally representative. After dropping observations that have missing values for whether the firm is headed by a female manager, our final sample consists of more than 80,000 firm-year observations covering 567 cities in 117 countries. 4 A complete list of variables and data sources is shown in Table 2 ; the summary statistics for our key variables used in regressions are in Table 3 .
Basic patterns for the relationship between FDI and female corporate leadership
How do we define female entrepreneurship? Ideally, we want to capture firms with women being the primary owner and running the firm; that is, women act as both owners and chief executives. Female-owned firms may not be a good indicator for entrepreneurs since family ownership is prevalent and important in both developed and developing countries (Anderson and Reeb, 2003) , and in the case of women inheriting family firms but without effective control, it does not make sense to view the firm as a female entrepreneur firm. Furthermore, the previous literature using the firm sample of several African countries in the WBES data has documented carefully that using the definition of women managers tends to make more intuitive sense than that of women's participation in firm ownership (Aterido and Hallward-Driemeier, 2011) . We thus try to be conservative in defining female-entrepreneur firms and rely on two variables in the WBES data set to capture aspects of female entrepreneurship: women's participation in ownership ("whether women have some ownership of the firm"), and whether the top manager is a woman. We define female entrepreneurship as the firm's top manager is a woman and women have ownership share in the firm. We impose the requirement of women being top managers because nonprincipal ownership by itself does not imply female entrepreneurship.
The extent of female entrepreneurship varies greatly in the world. Before presenting the statistics, we must acknowledge that the country-specific samples are not large, some industries are not covered, as mentioned earlier, and as a consequence, we must view the statistics about the extent of female entrepreneurship within a country with caution. This being said, within the sample, on average 10.9 percent of firms are headed by female entrepreneurs, 14% of firms are female-top-managed, and 31% of firms have female ownership participation (Table 3 ). The sample share of female-entrepreneur firms differs greatly by country (see Table 1 ), ranging from below 1 percent in Morocco, the Arab Republic of Egypt, Jordan, and Iraq; to 1 to 5 percent in Israel, Pakistan, India, Mauritania, and Bangladesh; to 5 to 10 percent in Sweden, Argentina, Turkey, Chile, Nepal, Ethiopia, Mexico, Tanzania, several large central Asian countries (such as Uzbekistan and Tajikstan), Senegal, Nigeria, Sri Lanka, and Peru; to between 10 and 15 percent in China, Brazil, Czech Republic, Malawi, and Colombia; to 15 to 25 percent in Ghana, Slovak Republic, Honduras, Romania, Hungary, Indonesia, Vietnam, Poland, Kyrgyz Republic, and Ukraine;
to more than 25 percent in Namibia, the Philippines, the Lao People's Democratic Republic, and Mongolia (36%, the highest in our sample). We should point out that the WBES data are not a random sample of all firms (especially informal firms) of a country, and the country average is informative but should not be taken at face value.
How is the presence of FDI firms related to female ownership of domestic firms? 10 To proceed, we first plot the country-average of foreign ownership of firms with the share of domestic female-entrepreneur firms. Domestic firms are defined to be non-FDI firms, with FDI firms being defined to be firms with foreign ownership exceeding 10 percent. 5 In general, FDI is associated with a higher share of domestic female-entrepreneur firms, as Figure 1 shows.
Sample female-entrepreneur firms differ from sample male-entrepreneur firms in many areas (see Table 5 ). Female-entrepreneur firms, relative to male-entrepreneur firms, tend to be significantly smaller (in terms of the number of employees, by about 36 percent), significantly more likely in services (versus manufacturing, by 7 percentage points, with the full-sample mean being around 0.50), younger, less likely to export, have significantly higher share of skilled workers in all employees (74.4% vs 68.9), in general are located in cities with lower access to bank finance or to inter-firm trade credit, and with stronger competition from informal firms. From Table 1 , it seems that a higher share of femaleowned firms is likely strongly correlated with the level of development of a country, which is why we control for the level of development of the country in our empirical specifications.
Since female entrepreneurship is affected by both spillover and competition from FDI firms, it is useful to know how FDI firms differ from domestic firms in basic characteristics. 6 Table 6 conducts basic t-tests for the differences of FDI firms and domestic firms in basic characteristics. FDI firms tend to have higher capital intensity, are much larger (by 90 log points in the number of employees), and have higher productivity.
Thus, FDI firms exploit their comparative advantage of better access to capital to support technology of higher capital intensity and firms of larger sizes. It is also clear that foreignowned firms are not necessarily more skill-intensive, as shown by their lower share of skilled workers in all employees relative to that of domestic firms. This is consistent with what is found in the literature that FDI tends to go to sectors with lower skill intensity (OECD 2019, p. 18) . Thus, relative to domestic female-entrepreneur firms, foreign-owned firms are somewhat more similar to male entrepreneur firms in being larger and having a lower share of skilled workers. With larger sizes and better access to finance, male entrepreneur firms are likely to have better chance to compete with larger FDI firms. Maleled firms presumably would also have stronger political connections and power (Goldstein and Udry, 2008; Miao et al., 2019) , and they are likely better able to deal with mounting competition of large foreign-owned firms in the same industry.
To shed light on how industry-level FDI premium is related to female entrepreneurship, we compute the average of firms' foreign ownership share and the share of female entrepreneur firms for each country-industry-year cell, with both subtracting the countrylevel mean values. De-meaning both variables has the effect of controlling for the country fixed effects. We plot the country-industry level correlations between foreign ownership and the share of female entrepreneurship. As Figure 2 shows, the relationship between industry-level foreign ownership (relative to the country) and female entrepreneurship is not systematically positive or negative. Whether the results hold once we control for confounding variables, we shall leave it to multivariate regressions, to which we now turn.
Multivariate regression analysis
We allow female entrepreneurship (Female Entrep) of domestic firms i of country c and industry j to be affected by FDI through two different channels. The first is the overall level of FDI inflow to the corporate sector, as captured by the average foreign ownership of all sample firms in country c, and we call this . The second component is the industry FDI ( ), as captured by subtracting from the average of corporate foreign ownership of firms in country c and industry j. We allow FDI to have industry component to take into account intra-industry spillover effects and the potential crowding out effects. Our first specification is the following:
Here, is country-level control variables including the GDP per capita, education (as measured by the index of higher education and training, from World Economic Forum), and the urbanization rate. is a vector of firm-level controls and local business environment. Firm-level controls include the ownership share of the largest owner (as a 12 proxy of family ownership), size indicators of being small (i.e., with fewer than 50 permanent employees three years ago) and being medium and large (i.e., with 50+ employees three years ago), indicators of firm age categories (i.e., being 6 to 10 years old, being more than 10 years old). Since the business environment is often critical for entrepreneurship and firm growth (Xu, 2011) , following Reyes et al. (2017) , we control for indicators of local business environment that includes city-level indicators of access to bank finance, to trade credit (as a proxy of informal finance and inter-firm linkage), intensity of informal competition, electricity outage, access to internet, and capacity agglomeration (i.e., the share of firms that employ more than 50 employees, which has been found to be a key indicator of local firm capacity, see Clarke et al. 2016). 7 In our second specification, we have better control of country-level heterogeneity by directly controlling for country fixed effects, which would encompass factors such as the level of development, its culture and institutions, among others. With this specification, we cannot examine the relationship between Female Entrep and , which is absorbed in the estimate of the country fixed effect. However, we can examine the effect of . It would reduce our concern for the omitted variable bias if our estimate of the effect of is similar for specifications 1 and 2.
Baseline results
Using the sample of all domestic firms, columns (2) and (4) In general, we compute city-level average of firm's response on objective and/or subjective indicator of the business environment (with the average excluding the answering firm to avoid endogeneity) as the measurement of the local business environment. This way of measuring the business environment has the benefit of not relying on individual choices, which are likely endogenous for the typical outcomes in which we are interested,such as firm performances or specific firm choices. It is still subject to potential endogeneity in being potentially correlated with omitted variables at the city level (see Xu (2011) for a discussion of the pros and cons of this way of measuring the business environment, and related literature that opts for this way). Further support on why capacity agglomeration might matter is implied by Acs and Audretsch (1988) , who suggest that the innovation tendency differs systematically by the agglomeration of large firms in an industry. of the robustness, and most importantly, Female Entrep better captures our notion of female entrepreneurship, our discussion centers on Female Entrep in columns (2) and (4).
Female entrepreneurship is higher in countries with higher FDI level. Based on column (2) 
Firm size and FDI effects on female entrepreneurship
How do firms of various sizes respond differently to FDI in terms of facilitating female entrepreneurship? As discussed earlier, female entrepreneur firms tend to be smaller in size, and the findings on FDI's impact for smaller firms are thus more relevant for understanding 14 female entrepreneurship. The government and/or international organizations could use the more nuanced findings to target firms of specific sizes if they aim at enabling women entrepreneurs. To shed light on this question, in Table 8 , we separate the sample firms into two groups: those hiring 50 or fewer permanent employees three years ago (i.e., three years before the firm survey); and the other larger firms.
The general FDI effects on Female Entrep are much larger for small firms than for medium-and-large firms. The coefficient of is more than twice larger for small firms than for medium-and-large firms. Interestingly, the within-industry FDI crowding out effect on Female Entrep does not differ significantly between these two types of firms.
These results support the FDI-size-bias hypothesis.
Firm sector affiliation and FDI effects on female entrepreneurship
Given women's general lack of comparative advantage (relative to men) in brawn, and women's advantage in handling interpersonal relationships, it is generally believed that women tend to do better in service-sector jobs than manufacturing jobs (Buera et al., 2013; Ngai and Petrongolo, 2017) . Indeed, women's job growth in service sectors tends to outpace that in other sectors (Lan and Shepherd, 2018) . Given the higher share of women being employed in services, and the consistency between gender norms and job requirements in services than in other sectors, we now examine whether the FDI effects on female entrepreneurship differ by sectors. To this end, in Table 9 we allow the FDI effects to differ by sectors.
The FDI spillover effects are 70 percent larger for firms in services than in manufacturing (i.e., 0.70 vs 0.41). Furthermore, once controlling for country fixed effects, the within-industry FDI premium has further positive spillover effects only in service sectors. In contrast, though statistically insignificant, the negative sign of in manufacturing is consistent with the existence of within-industry FDI crowding out effects on female entrepreneurship in manufacturing sectors. The results support the FDI-sectoralbias hypothesis.
Entry barriers for women and FDI effects on female entrepreneurship
How do barriers to female entrepreneurship shape the overall FDI spillover effect and the intra-industry crowding out effect? If there is an intra-industry FDI crowding out effect, 15 we should find it in countries where women face higher entry barriers. We thus allow the two FDI terms to depend on two available measures of barriers to female entrepreneurship:
the number of days required to start a business for female entrepreneurs, which measures entry costs for female entrepreneurs; the share of females age 15 and older with financial institution account, which measures financial access. 8 Table 10 reports the results.
While higher entry cost for women, by itself, is not significantly associated with female entrepreneurship, 9 it is associated with a more pronounced within-industry FDI crowding out effect. The interaction of and the entry barrier indicator for females is statistically significant for both specifications. By column (1), the effect on Female
Entrep is -0.09 at the mean of the entry costs for females (i.e., 22.1), but -0.17 when the entry costs for females increase by one standard deviation (i.e., 26.5) from the mean, which implies that increasing the average share of foreign firms in an industry by one standard deviation (0.082) is associated with lower Female Entrep by 0.014, or 4.5% of one standard deviation of Female Entrep (0.312).
Higher entry cost for females is associated with relatively higher effects. This is consistent with the general equilibrium reallocation of female entrepreneurship across industries: when the entry barrier is high for females, in high-FDI industries, women face even harsher conditions for competition relative to men, and opt to reallocate or start their businesses to other industries. The findings in this paragraph and the last one, when combined, are suggestive that where entry costs for females are high, women entrepreneurs have a strong tendency to shift away from FDI industries to non-FDI industries.
When women's access to finance, as measured by adult women with financial institutions accounts, is better, Female Entrep is higher, as indicated by the total effect of this variable evaluated at the means of the FDI interaction variables. Increasing this variable by one standard deviation (i.e., 25.1) is associated with higher Female Entrep by 5 percentage points, almost half of the mean level, indicating a huge effect. Interestingly,
the FDI variables do not interact with women's access to finance in influencing Female
Entrep, suggesting that access to finance itself directly and powerfully affects Female
Entrep, but its effect does not hinge on the FDI level and its distribution across industries.
In some sense then, access to finance by women is a robust facilitator of female entrepreneurship.
Women's empowerment and FDI effects on female entrepreneurship
Women's empowerment is supposed to facilitate women's entrepreneurship. Is this true in our comprehensive data? How do FDI and female empowerment interact with each other in influencing female entrepreneurship? To answer these questions, we include two aspects of female empowerment: female labor participation rate, and female education (as proxied by the completion rate of primary schools among adult females). 10 It is useful to note that these two measures capture distinct aspects of female empowerment: the former captures general economic participation, and the latter captures improvement in human capital. Interestingly, when a country's female labor participation rate is higher, FDI's within-industry crowding out effect is more limited, perhaps because women face less serious obstacles in access to scarce resources (such as power and finance), and the market stealing effect is thus not strongly biased against women entrepreneurs. Based on the estimates in column (1), the coefficient of is -0.096 (0.064) at the mean (one SD above the mean) of female labor participation rate. Thus, higher female labor force participation thus facilitates female entrepreneurship, and could change the intra-industry FDI effects from crowding out to crowding in female entrepreneurship.
In contrast, better female education is associated with higher female entrepreneurship, but its effect does not hinge on FDI penetration. Increasing the female primary completion rate by one standard deviation (i.e., 20.4) is associated with increasing Female Entrep by 2 percentage points (when evaluated at the mean of the interacting FDI variables), or 20% of the mean. Improving female education thus raises female entrepreneurship, but in an FDI-neutral way. Female education is thus also a robust facilitator of female entrepreneurship.
Conclusions
Using a comprehensive cross-country, firm-level data set, we examine how FDI affects female entrepreneurship around the world. We find that female entrepreneurship varies greatly across countries. Overall, FDI is positively associated with female entrepreneurship.
The overall FDI effect on female entrepreneurship is stronger for small firms and for service-sector firms. Reducing barriers for female entrepreneurs (by improving access to finance) and empowering women (by improving education and by facilitating female labor participation) are all associated with higher female entrepreneurship. The association between female entrepreneurship and industry FDI is on average insignificant, indicating no intra-industry FDI crowding out effects for female entrepreneurship. The intra-industry FDI crowding out effects become pronounced when women face high entry costs and when the female labor participation rate is low, but do not hinge on women's access to finance and their education. Interestingly, in service sectors, the within-industry FDI effect is positive, and FDI entry in service sectors is thus particularly female-entrepreneurshipfriendly.
Our results thus indicate that female entrepreneurship likely increases with FDI inflow, improvement in the business environment for women, and in women's empowerment. There is some support for the resource bias view of FDI crowding out female entrepreneurship where the environment is not female-entrepreneurs-friendly, as indicated by pronounced crowding out effects on female entrepreneurship when women face higher entry barriers and participate in the labor market to a lesser extent.
Our research is subject to an important caveat. Due to the nature of our data, all our findings-though often couched in terms of "effects" for ease in exposition but not in terms Note: Based on non-FDI firms, i.e. we delete FDI firms with foreign ownership being 10% or more. The average foreign ownership share of the country-industry-year cell minus that of the country cell.
Female-Manager
Equals to 1 if the top manager is a female, and 0 otherwise.
Female entrepreneur
Equals to 1 if both the top manager and any of the owner are female, and 0 otherwise. Small3
The firm's number of permanent employees three years ago was less than 20.
Large3
The firm's number of permanent employees three years ago was more than 100. age6_10
The firm's number of employees three years ago was 20-100 (more than 100). age10plus
The firm's age is between 6 and 10 years (or 10 or more years). Capital/Labor ratio Equals to K/L, and K is replacement costs of land and machine (million dollar), L is number of labors.
Skilled workers' share
The ratio of skilled workers / (skilled workers + unskilled workers) Corruption
City-industry-level average of the firm's answer on whether corruption constitutes an obstacle, ranking from 0 to 1.
Formal Finance
City-industry share of firms having a line of credit or loan from a financial institution.
Trade Credit
City-industry average of the proportion of total annual sales of goods and services that are paid for after delivery.
Inf. Competition
City-industry share of firms who say that they directly compete with informal firms. Outage
City-industry share of firms that experienced a power outage in the survey year. Web
City-industry share of firms that answer that they use websites to conduct business.
Cap. Agglomeration
The share of firms whose number of employees exceeding 50, as a proxy of capacity agglomeration. .004** 0.002 Notes: *, **, *** represent statistical significance at the 10, 5, and 1 percent levels.
lnL is the log of estimated total employees at survey year. lnS3 is the log of total sales at survey year.
Small means that the firm's number of permanent employees at survey year was less than 20. Large means that the firm's number of permanent employees at survey year was more than 100. ServiceInd is an indicator for industry, service is 1 and manufacturing is 0.
Capital/Labor ratio equals to K/L, and K is replacement costs of land and machine (million dollar), L is number of labors.
Skilled workers' share is the ratio of skilled workers / (skilled workers + unskilled workers)
We delete FDI firms with foreign ownership being 10% and more. .024*** 0.003 Notes: *, **, *** represent statistical significance at the 10, 5, and 1 percent levels.
In panel A, we define foreign-owned firms to be those with ownership being 10% and more.
In panel B, we delete FDI firms with foreign ownership being 10% and more. 0.044 0.055 0.074 0.086 Notes: *, **, *** represent statistical significance at the 10, 5, and 1 percent levels. Heteroskedasticitycorrected standard errors clustered at the country-industry level in columns. OLS are used here. We delete FDI firms with 10% or more foreign ownership. Adjusted R 2 0.063 0.097 0.027 0.047 Notes: *, **, *** represent statistical significance at the 10, 5, and 1 percent levels. Heteroskedasticitycorrected standard errors clustered at the country-industry level in columns. OLS are used here. Based on non-FDI firms, i.e. we delete FDI firms with 10% or more foreign ownership. Notes: *, **, *** represent statistical significance at the 10, 5, and 1 percent levels. Heteroskedasticitycorrected standard errors clustered at the country-industry level in columns. OLS are used here. Based on non-FDI firms, i.e. we delete FDI firms with 10% or more foreign ownership. Adjusted R 2 0.056 0.084 0.063 0.085 Notes: *, **, *** represent statistical significance at the 10, 5, and 1 percent levels. Heteroskedasticitycorrected standard errors clustered at the country-industry level in columns. OLS are used here. Based on non-FDI firms, i.e. we delete FDI firms with 10% or more foreign ownership. Adjusted R 2 0.060 0.085 0.057 0.086 Notes: *, **, *** represent statistical significance at the 10, 5, and 1 percent levels. Heteroskedasticitycorrected standard errors clustered at the country-industry level in columns. OLS are used here. Based on non-FDI firms, i.e. we delete FDI firms with 10% or more foreign ownership.
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